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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )K Responsive to communication(s) filed on 13 December 2001 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-22 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 7-22 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)KI The drawing(s) filed on 13 December 2001 is/are: a)KI accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. §119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Art Unit: 2662 

DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published 
under section 122(b), by another filed in the United States before the 
invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the 
effects for purposes of this subsection of an application filed in the United 
States only if the international application designated the United States 
and was published under Article 21(2) of such treaty in the English 
language. 



2. Claims 1-7, 9-13, 15-20, and 22 are rejected under 35 U.S.C. 102 (e) as 
being anticipated by Tikka et al. (US Pub. No. 2003/0060170 A1), hereafter 
Tikka. 

In regards to claims 1,3, 13, 16, 18,20, and 22, 
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Referring to Figure 5, Tikka discloses a duplexer 102 that comprises a 
single-ended port 120' (paragraph [0053]; claims 1 and 16 - an input/output line); 
a transmit segment that connects to a single-ended port 120' (paragraph [0053]; 
claims 1 and 16 - a transmit segment connected to the input/output line); and a 
receive segment (claims 1 and 16 - a receive segment). 

Tikka discloses a receive segment that includes a balun 70 connected to 
the a single ended port 120' (paragraph [0053]; claims 1 and 16 - a balun 
connected to the input/output line). The balun includes a first output and a 
second output (Figure 5; claims 1 and 16 - a balun including a first output and a 
second output, a first transmission line coupled between the single-ended port 
120' and a first output (Figure 5; paragraph [0053]; claims 1 and 20 - a first 
transmission line coupled between the input/output line and the first output), and 
a second transmission line coupled between the single-ended port 120' and the 
second output (Figure 5; paragraph [0053]; claims 1 and 20 - a second 
transmission line coupled between the input/output line and the second output). 

Tikka also discloses a receive segment that includes a passband filter 10' 
connected to the first output and the second output (Figure 5; claims 1 and 16 - a 
differential filter connected to the first output and the second output), the 
passband filter 10' including resonator elements (Figure 5; paragraph [0048]; 
claims 1 and 22 - the differential filter including resonator elements connected). 

Tikka also discloses a passband filter 10', in which two series resonators 
are used to provide balanced ends, and two shunt resonators are connected to 
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the series resonators in a crisscross fashion to form a differential or balanced 
topology. This lattice structure would enable the differential filter 10' to short the 
first output and the second output at transmit band frequencies of the duplexer 
(Figure 2; Abstract; paragraphs [0048] and [0052]; claims 1, 3, 13, 16, 18, and 22 
- at transmit band frequencies of the duplexer, the first output and the second 
output are shorted to each other). 

In regards to claims 2, 12, and 17, 

Referring to Figure 1, Tikka discloses a phase shifter 934 that includes 
one output to be shorted to ground at transmit band frequencies (paragraph 
[0003]; claims 2, 12, and 17 - at transmit band frequencies of the duplexer, the 
first output and the second output are each shorted to a reference voltage. 

In regards to claim 4, 

Referring to Figure 1 , Tikka discloses a duplexer that has elements 901 , 
907, 915, and 925 arranged in a paired half ladder structure (paragraph [0003]; 
claim 4 - the resonator elements are arranged so that the differential filter 
includes resonator elements arranged in a paired half ladder structure). 

In regards to claim 5, 

Referring to Figure 1, Tikka discloses a duplexer that has elements 905, 
934, and 91 1 arranged in a full ladder structure (paragraph [0003]; claim 5 - a 
duplexer that includes the resonator elements arranged so that the differential 
filter includes resonator elements arranged in a full ladder structure). 

In regards to claim 6, 
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Referring to Figures 2 and 5, Tikka discloses a differential filter that 
includes resonators arranged in a lattice structure (paragraph [0048]; claim 6 - 
the differential filter includes resonator elements arranged in a lattice structure). 

In regards to claim 7, 

Referring to Figure 1 , Tikka discloses a duplexer that has elements 901 , 
907, 915, and 925 arranged in a paired half ladder structure and has elements 
905, 934, and 91 1 arranged in a full ladder structure (paragraph [0003]; claim 7 - 
the resonator elements are arranged so that the differential filter includes 
resonator elements arranged in both a paired half ladder structure and a full 
ladder structure). 

In regards to claims 9, 15, and 19, 

Referring to Figure 5, Tikka also discloses a passband filter 10, in which 
two series resonators are used to provide balanced ends, and two shunt 
resonators are connected to the series resonators in a crisscross fashion to form 
a differential or balanced topology. This lattice structure would enable the short 
circuit provided by a passband filter 10 to be transformed into an open circuit 
through the utilization of transmission line inside a balun 70 (paragraphs [0048] 
and [0053]; claims 9, 15, and 19 - the transmit segment includes single ended 
filter including resonator elements connected so that at receive band frequencies 
of the duplexer, an open circuit is presented by the single ended filter to the 
input/output line). 

In regards to claim 10, 
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Referring to Figure 5, Tikka discloses a lattice FBAR duplexer 102 that 
can be fabricated using a normal FBAR process (paragraph [0055]; claim 10 - a 
duplexer as in claim 1 wherein the resonator elements are each implemented as 
a film bulk acoustic resonator (FBAR)). 

In regards to claim 11, 

Referring to Figure 5, Tikka discloses a passband filter 10 connected to a 
single-ended antenna 66 via a balun (paragraphs [0052], [0053], and [0058]; 
claim 1 1 - signals at the transmit band frequencies providing passband 
transmission through a single-ended filter of the duplexer). 

Tikka also discloses a passband filter 10', in which two series resonators 
are used to provide balanced ends, and two shunt resonators are connected to 
the series resonators in a crisscross fashion to form a differential or balanced 
topology. This lattice structure would enable the differential filter 10' to short the 
first output and the second output at transmit band frequencies of the duplexer 
(Figure 2; Abstract; paragraphs [0048] and [0052]; claim 11 - providing a short 
circuit at a first input and second input of a differential filter). 

Tikka also discloses a first input and second input of a differential filter 10' 
connected to an input/output line 120' of a duplexer 102 via a balun 70 (Figure 5; 
paragraph [0053]; claim 11 - the first input of the differential filter being connected 
to an input/output line of the duplexer via a balun and the second input of the 
differential filter being connected to the input/output line of the duplexer via the 
balun). 
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Referring to Figure 5, Tikka discloses a receive segment that has a 
passband filter 10' 

connected to a single-ended antenna 66 via a balun (paragraphs [0052], 
[0053], and [0058]; claim 1 1 - signals at the receive band frequencies providing 
passband transmission through the differential filter of the duplexer). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences 
between the subject matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 8, 14, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tikka, in view of Bartholomew (US Pat. No. 5,818,385). 

In regards to claims 8, 14, and 21, 

Referring to Figure 5, Tikka discloses a balun 70 that is coupled between 
the single-ended port 120' and a first output (paragraph [0053]; claim 21 - a first 
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transmission line coupled between the input/output line and the first output), and 
also between the single-ended port 120' and the second output (paragraph 
[0053]; claim 21 - a second transmission line coupled between the input/output 
line and the second output). 

Tikka discloses a phase shifter that provides a 90° phase-shift to signals 
conveyed to or from the third port 130 of the receiver. The phase shifter 90 can 
be constructed from a transmission line (paragraphs [0049] and [0050]; claims 8, 
14, and 21 - a length of the first transmission line is chosen to cause a phase 
delay of approximately one fourth wave length at receive band frequencies of the 
duplexer). 

Tikka discloses the above limitations of claims 1 , 8, 14, and 21 but it does 
not disclose a length of the second transmission line (within the balun) that is 
chosen to cause a phase delay of approximately three fourths wave length at 
receive band frequencies of the duplexer. 

Referring to Figure 9, Bartholomew discloses a first means for delaying 
phase 102 that uses a series of resonant inductor-capacitor circuit to delay phase 
by one-quarter wavelength (i.e. 90 degrees). One or more additional series 
resonant circuits may be cascaded with the existing series resonant circuit to 
increase the total phase delay (column 23, lines 54-59; column 27, lines 27-36; 
claims 8, 14, and 21 - a length of the second transmission line is chosen to 
cause a phase delay of approximately three fourths wave length at receive band 
frequencies of the duplexer). 
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It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the duplexer of Tikka by having the first and the second 
transmission lines providing a phase delay of approximately one-fourth 
wavelength and of approximately three-fourths wavelength, respectively, as 
shown by Bartholomew. This would provide the means for processing a signal for 
a duplexer (Bartholomew; column 12, lines 43-45; column 22, lines 37-39). 

Conclusion 

5. The prior art made of record on the included PTO-892 and not relied upon 
is considered pertinent to applicant's disclosure. 

Ruby et al. (US Pub. No. 2003/0098631 A1) discloses Method For 
Adjusting And Stabilizing The Frequency Of An Acoustic Resonator. 

Ella (US Pat. No. 6,081,171) discloses Monolithic Filters Utilizing Thin Film 
Bulk Acoustic Wave Devices And Minimum Passive Components For Controlling 
The Shape And Width Of A Passband Response. 

Noguchi et al. (US Pub. No. 2001/0052830 A1) discloses Antenna 
Duplexer With Divided And Grounded Transmission Line. 

Koh (US Pat. No. 6,104,745) discloses Transceiver For Performing Time 
Division Full Duplex Spread Spectrum Communication. 

Dakota et al. (US Pub. No. 2001/0017578 A1) discloses Edge Reflection 
Type Surface Acoustic Wave Filter. 
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Hannan (US Pat. No. 5,369,413) discloses Q Equalization In Dual- 
Element End-Fire Array Antennas. 

6. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Hao X. Nguyen whose telephone number is 
571-272-8195. The examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Hassan Kizou can be reached on 571-272-8195. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 86$-217-#19J^(toll- 
free). 



Hao X. Nguyen ^ 

Examiner SUPERVISORY" PATENT^ 

Art Unit 2662 TECHNOLOGY CENTER 2600 




